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1. Solar heating rates.





2. Net radiative heating/cooling rates in an cloudy atmosphere.



Cirrus clouds



3. Net radiative heating/cooling rates in an aerosol-laden 
atmosphere.





Fig. 23.4. Spectra of (a) 
normalized extinction 
coefficient βe(λ)/ βe(0.5µm), 
(b) single scattering albedo, 
ω0, and ( c) asymmetry 
parameter, g,  defined for 
Saharan, Afgan dust models, 
and marine stratus cloud 
(Quijano and Sokolik, 2003).

Note: Saharan dust has lower 
values of single scattering 
albedo in visible part of solar 
spectrum





Fig. 23.6. Net radiative heating rates by dust 
and cloud over ocean at µ0=0.8 for (a) “Clear 
or Cloud above”, (b) “Clear or Cloud 
between”, and ( c) “Clear or Cloud below”; 
open diamonds are for “Only Thin Cloud”; 
open triangles are for “Only Thick Cloud”; 
open squares are for “ Only Dust”; solid 
diamonds are for “Dust and Thin Cloud”; 
solid triangles are for “Dust and Thick 
Cloud”; Saharan dust and τdust (0.5 µm)=1. 
(Quijiano and Sokolik, 2003).





4. Global distribution of radiative heating/cooling rates.

SOCRATES (Simulation of Chemistry, 
Radiation, and Transport of 
Environmentally important Species) is 
the NCAR interactive chemical 
dynamical radiative 2-D model 
(http://acd.ucar.edu/models/SOCRATES/
socrates/socrates1.html) 


